INTRODUCTION
============

Youth suicide is an important public health problem that is urgent to solve in our community. According to World Health Organization estimates, suicide is among the top 3 leading causes of death among youth worldwide \[[@b1-jpmph-52-1-30]\]. In the Republic of Korea (hereafter Korea), the leading cause of death among youth has been suicide since 2007 \[[@b2-jpmph-52-1-30]\]. According to the 2018 cause-of-death data from Statistics Korea (<http://kostat.go.kr/portal/korea/index.action>), the number of suicides per 100 000 population for youth between 10 and 19 declined from 5.5 in 2011 to 4.2 in 2015, 4.9 in 2016, and 4.7 in 2017 \[[@b3-jpmph-52-1-30]\]. Despite a decrease in the overall suicide rate from 2011 to 2017, suicide rates in teenagers and twenties is still a serious social problem due to the fact that the decline trend is not clear.

Youth suicide needs to be addressed with especially careful consideration, since adolescence is when the foundations for lifelong mental health are laid, and appropriate interventions should be implemented by applying preventive measures based on systematic educational programs in schools. Several domestic studies have been conducted on youth suicide.

However, most domestic studies on youth suicide have focused on identifying and evaluating risk factors for suicidal behaviors. Prior research has shown that several factors are intertwined in the phenomenon of youth suicide, including genetic characteristics, personality and ways of responding, depression or anxiety, and forms of psychopathology such as psychological anxiety, accumulated stress, delinquency, school performance, family conflicts, peer conflicts, relationship difficulties, and physical disorders \[[@b4-jpmph-52-1-30]-[@b7-jpmph-52-1-30]\].

These various and complicated risk factors for suicide are very challenging to understand on an individual level. Youth suicide is especially challenging to comprehend since youth tend not to disclose personal information to authority figures or adults. Therefore, identifying factors that significantly influence the likelihood of suicide is important in order to easily recognize suicidal symptoms in youth. For example, if easily-observable risk factors are established, it would be possible to provide interventions for youth at high risk for suicide. This study focused on happiness, depression, and hostility as factors influencing youth suicide. These variables are representative aspects of the psychological status of youth that parents, teachers, and friends can easily observe.

For happiness, subjective judgments, which refer to how a person feels about his or her life, are more important than objective standards \[[@b8-jpmph-52-1-30]\]. According to the 2016 Korean Children and Adolescents' Happiness Index, in a comparison with 22 Organization for Economic Cooperation and Development nations conducted by the Korean Sofa Organization in 2016, the subjective happiness of Korean adolescents was ranked at the bottom; furthermore, this has been the case since 2009 \[[@b9-jpmph-52-1-30]\]. A 2006 study of the raw data of an online survey on adolescent health behavior suggested that happiness influenced the likelihood of youth suicide \[[@b10-jpmph-52-1-30]\]. Furthermore, an analysis of the factors influencing suicidal ideation among youth in metropolitan areas that focused on youth mental health facilities showed that youth with suicidal ideation reported lower degrees of subjective happiness than those without suicidal ideation \[[@b11-jpmph-52-1-30]\]. These findings collectively imply that happiness should be considered as a positive predictor of youth suicide.

Several studies have shown depression to be the risk variable with the highest mean effect size on youth suicide \[[@b6-jpmph-52-1-30],[@b7-jpmph-52-1-30],[@b10-jpmph-52-1-30]-[@b12-jpmph-52-1-30]\]. However, another report stated that there was no correlation between depression and suicidality in youth, in contrast to adults \[[@b13-jpmph-52-1-30]\].

Furthermore, there is a close correlation between youth suicide and hostility \[[@b4-jpmph-52-1-30]\]. Hostility has a significant influence on suicidal ideation in youth \[[@b12-jpmph-52-1-30]\]. There is also a research reporting that hostility, which refers to the presence of defiant, negative, and aggressive behavior, is more related to youth suicide than depression \[[@b13-jpmph-52-1-30]\].

In addition, possible moderating variables should be considered with respect to the aforementioned influencing factors. Under similar situations or conditions, some youth overcome their hardships without despair or frustration, whereas others choose to commit suicide. Moderating variables could help explain these discrepancies in outcomes.

Therefore, this study focused on self-esteem as a moderating variable of the effects of happiness, depression, and hostility on youth suicide. Previous studies have shown that self-esteem is a significant predictor of suicidality \[[@b6-jpmph-52-1-30],[@b14-jpmph-52-1-30]\], and it also has been studied as a moderating variable of the relationships of stress, depression, and abuse experiences with suicidal ideation \[[@b6-jpmph-52-1-30],[@b15-jpmph-52-1-30],[@b16-jpmph-52-1-30]\]. However, no study has simultaneously analyzed happiness, depression, and hostility as influencing factors and examined the moderating effect of self-esteem on those relationships. For this reason, the present study significantly broadens the research agenda on the role and function of self-esteem in youth suicide.

More specifically, this study empirically examined the effects of happiness, depression, and hostility as influencing factors on suicidal ideation, planning, and attempts among early adolescents, and explored self-esteem as a moderator of those relationships. Through these findings, this study will contribute to the development and implementation of suicide prevention programs.

This study builds upon previous studies in two aspects. First, it narrowed the scope of the research by choosing the significant influencing factors of happiness, depression, and hostility as independent variables, since these are relatively straightforwardly observable symptoms, in contrast to the excessively broad range of influencing factors enumerated in previous research. Second, it examined the mediating effect of self-esteem, which plays a significant role in explaining why some youths make different choices under highly similar circumstances, but has not been sufficiently dealt with as a moderating variable in previous studies on youth suicide.

METHODS
=======

Study Participants
------------------

Data were collected from middle school students in grades 7 through 9 at a middle school in Busan Metropolitan City through a self-administered, structured questionnaire survey. The survey was conducted as follows. A letter explaining the content and purpose of questionnaire was discussed with the teacher in charge. This letter was sent to each family a few days before the survey was administered, and after receiving consent forms from the parents, the survey was conducted. The questionnaire survey was conducted among a total of 276 students, with the exception of those who did not want to participate. In the final data analysis, 268 surveys were used, excluding those with either no answers or inappropriate answers. The study received Institutional Review Board (IRB) approval from the Ethics Committee of Inje University Hospital (IRB No. 2-1041024-AB-N-01--20150123-HR-145).

Operational Definitions and Measures
------------------------------------

### Socio-demographic characteristics

Socio-demographic characteristics included sex, grade, siblings, school records, subjective economic level, and religious activities. School performance and subjective economic level were measured by using a 5-point Likert scale.

### Influencing factors

Happiness is defined by subjective judgements of how a person feels about his or her life, rather than objective standards \[[@b8-jpmph-52-1-30]\]; hence, it is a concept that can be measured by subjectively evaluating the degree to which an individual's life is in accordance with his or her internal criteria. Happiness is predicted to lower the likelihood of suicidal ideation, planning, and attempts. The study used a modified version of the instrument developed by Han \[[@b14-jpmph-52-1-30]\], which originally contained 45 items, and was adjusted to include items suitable for youth. The survey consisted of 9 items, including 'My family is happy,' 'I have a good relationship and I am popular,' 'I am at ease and I enjoy my leisure time,' 'I am physically healthy and I am satisfied with my appearances,' 'I am satisfied with living with my family,' 'There are many things to be grateful for in my life,' 'I am satisfied with my overall school life including my school environment and atmosphere,' 'I plan my life goals by myself,' and 'I always keep in mind the most important thing at the present moment.' These items were measured using a 5-point Likert scale. The total score of happiness ranged from 9 (lowest) to 45 (highest), with higher scores indicating a greater degree of happiness. The Cronbach alpha (0.902) was high.

Depression is defined as an emotional state involving worry, gloom, a sense of failure, loss, lack of energy, and insignificance \[[@b17-jpmph-52-1-30]\]. It is predicted to increase the likelihood of suicidal ideation, planning, and attempts. For this study, the Center for Epidemiologic Studies Depression Scale (CES-D) developed by Radloff \[[@b18-jpmph-52-1-30]\] was modified by the author of the present study to be more suitable for the study population, middle school students, within the scope of the meaning of CES-D. The survey consisted of 7 items, including 'Recently, I have been frequently annoyed,' 'I feel gloomy even though my family or friends help me,' 'I am afraid of thinking about the future,' 'Recently, I have had difficulty sleeping,' 'There are times when I feel unhappy,' 'I tend not to enjoy my life,' and 'There are times I feel lonely.' These items were measured using a 5-point Likert scale. The total score of depression ranged from 7 (lowest) to 35 (highest), with higher scores indicating a greater degree of depression. The Cronbach alpha (0.831) was high.

Hostility is defined as an emotional state involving hatred, cynicism, and aggression due to negative social relationships with others \[[@b19-jpmph-52-1-30]\]. It is predicted to increase the likelihood of suicidal ideation, planning, and attempts. To measure hostility, this study used a modified version of the survey used in a study of Korean youth health by the National Youth Policy Institute of Korea \[[@b20-jpmph-52-1-30]\]. The survey consisted of 4 items including 'I sometimes feel an overwhelming sense of anger,' 'I feel urges to assault or harm someone,' 'I feel urges to smash things,' and 'I sometimes yell or throw things.' These items were measured using a 5-point Likert scale. The total score of hostility ranged from 4 (lowest) to 20 (highest), with higher scores indicating a greater degree of hostility. The Cronbach alpha (0.893) was high.

### Moderator: self-esteem

Self-esteem is a factor that influences physical, emotional, and behavioral problems of youth, and is defined as a positive self-assessment on ordinary days \[[@b21-jpmph-52-1-30]\]. Therefore, it is predicted to moderate the relationships of other influencing variables on suicidal ideation, planning, and attempts. To measure self-esteem, this study used a modified version of Korean translation version of Rosenberg's self-esteem scale \[[@b22-jpmph-52-1-30]\] and by the National Youth Policy Institute of Korea \[[@b20-jpmph-52-1-30]\]. The survey consisted of 6 items, including 'I think I have a good nature,' 'I am capable of working well with the majority of people,' 'I don't have anything to be proud of,' 'I am satisfied with myself in general,' 'I sometimes feel like I am useless,' and 'I sometimes think that I am not a good person.' These items were measured using a 5-point Likert scale. Reverse scoring was used for the negative items. The total self-esteem score ranged from 6 (lowest) to 30 (highest), with higher scores indicating a higher degree of self-esteem. The Cronbach alpha (0.830) was high.

### Dependent variables

Suicide has been conceptualized in numerous different ways by many scholars; of particular note, however, O'Connell et al. \[[@b19-jpmph-52-1-30]\] suggested that suicide involves a series of process including suicidal ideation, suicidal plans, suicide attempts, and completed suicide as part of the model of suicidality. From suicidal ideation to completed suicide, predictors can vary by path; hence, this study divided suicide into 3 processes for analysis. Completed suicide was not analyzed in this study.

Many domestic studies have used the translated version of the Suicidal Ideation Questionnaire (SIQ) developed by Reynold \[[@b23-jpmph-52-1-30]\] and the Scale for Suicidal Ideation (SSI) developed by Beck et al. \[[@b17-jpmph-52-1-30]\]. This study used those 2 survey instruments for reference. However, to minimize the number of items regarding suicide, in order to make the survey as suitable as possible for youth, this concept was measured using a single item for each of the 3 processes involved in suicide. This choice was made to minimize the likelihood of confusing responses from the study population, since the SIQ and SSI repeatedly ask items with similar content and consist of various types of items. In the mental health section of the Korea National Health and Nutrition Examination Survey, suicidal ideation is measured with the single item of 'Over the past year, have you ever thought about dying?' for the same reason.

The study used a 5-point Likert scale for this measure, in accordance with the use of a 5-point scale in the SIQ and a 3-point scale in the SSI. In contrast, the corresponding item in the Korea National Health and Nutrition Examination Survey uses a categorical response format, with an answer of either yes or no. However, a 5-point scale was chosen in this study instead of a binary scale since it minimizes data loss.

#### Suicidal ideation

Suicidal ideation refers to thoughts about engaging in suicidal behavior, including temporary thoughts such as 'There is no point in living' or 'I want to die.' The study used a single item ('Sometimes I want to die for no reason.') that was scored on a 5-point Likert scale.

#### Suicidal plans

Suicidal plans refers to a behavioral level beyond suicidal ideation, which refers to simply wanting to die, but does not directly involve self-injurious behavior. The concept of suicidal plans includes making a will, organizing one's personal belongings, and gathering information about suicide. To measure suicidal plans, a single item ('I have composed a suicide note.') was used, with a 5-point Likert scale.

#### Suicide attempts

Suicide attempts involve translating suicidal ideation and planning into a specific action. Theses can include acts performed to draw attention or threaten someone, without a real intention of dying, as well as failed attempts to achieve the goal of suicide. To measure suicide attempts, we used a single item ('I have attempted suicide in the past.') that was scored on a 5-point Likert scale.

Data Analysis
-------------

The collected data were analyzed using SPSS version 21 (IBM Corp., Armonk, NY, USA). The socio-demographic characteristics of the study population were examined using descriptive statistics and a reliability analysis was conducted on the measured variables with multiple items. Pearson correlation analysis was used to examine the correlations among study variables. Lastly, hierarchical moderated regression analysis was used to assess the direct effects of the 3 predictors (happiness, depression, and hostility) on the dependent variables and the effects of self-esteem as a moderating variable.

In the moderated regression analysis, mean centering of the values of the variables was applied to diminish multicollinearity in relation to hypothesis testing for significance among the predictors. Mean centering means not including zero as a measurement value of the predictors; hence, it is a helpful way to compensate for a lack of significance in data interpretation \[[@b24-jpmph-52-1-30]\].

Tests for multicollinearity in the moderated regression analysis showed that the tolerance between the independent variable and moderator variable was over 0.5. The variance inflation factor (VIF) was less than 2, and the maximum value of the condition index was 24.644, which satisfied the general standard that a tolerance under 0.1, a VIF over 10, and a condition index over 30 suggest the problem of multicollinearity \[[@b25-jpmph-52-1-30]\].

RESULTS
=======

Socio-demographic Characteristics of the Study Population and Descriptive Analysis of the Variables
---------------------------------------------------------------------------------------------------

The socio-demographic characteristics of the study population are shown in [Table 1](#t1-jpmph-52-1-30){ref-type="table"}. The most common responses were as follows: females (52.6%); ninth grader (44.0%); high grades in school (26.1%); an average economic level (60.1%); and no religious activity (79.5%).

In the descriptive statistics of the study variables, which all had values between 1 to 5, the mean values and standard deviations were as follows: happiness (3.85±0.74), depression (2.63±0.94), hostility (2.09±1.02), self-esteem (3.54±0.68), suicidal ideation (2.26±1.21), suicidal plans (1.37±0.80), and suicide attempts (1.44±0.92).

Among the dependent variables, suicidal ideation had the highest mean score (2.26). Happiness showed the highest mean score (3.85) among the independent variables. Self-esteem, a moderating variable, showed a relatively high mean (3.54) ([Table S1](#SD2-jpmph-52-1-30){ref-type="supplementary-material"}).

Correlations Between the Study Variables
----------------------------------------

Simple correlations between the study variables are shown in [Table 2](#t2-jpmph-52-1-30){ref-type="table"}. Among the predictors, hostility (with a positive relationship) showed the most significant correlations with suicidal ideation and suicidal plans. Depression (with a positive relationship) was a less significant variable, and happiness (with a negative relationship) was the least significant. Furthermore, suicide attempts, rather than hostility, had the most significant correlation with suicidal plans.

Empirical Model Testing
-----------------------

### Factors influencing suicidal ideation and the moderating effect of self-esteem

[Table 3](#t3-jpmph-52-1-30){ref-type="table"} demonstrates the results of the hierarchical moderated regression analysis of the 3 factors that influenced suicidal ideation and the moderating effect of self-esteem. Model 1, in the first stage of the moderated regression analysis, is a regression model that only included the independent variables, and it showed significant effects of depression (B=0.11, *p*\< 0.05) and hostility (B=0.96, *p*\<0.01) on suicidal ideation. Model 2, in the second stage, is a regression model that added a moderating variable (self-esteem) to model 1, and self-esteem did not show a significant effect on suicidal ideation. Model 3, in the third stage, is a regression model that added interactions between the independent variables and the moderating variable, and it showed no significant effect of self-esteem, the moderating variable, on the relationships of the 3 predictors with the dependent variables.

### Factors influencing suicidal plans and the moderating effect of self-esteem

The results of the hierarchical moderated regression analysis of the effects of the 3 influencing factors on suicidal plans and the moderating effect of self-esteem are shown in [Table 4](#t4-jpmph-52-1-30){ref-type="table"}. Model 1 showed significant effects of happiness (B=-0.18, *p*\< 0.05) and hostility (B=0.20, *p*\<0.01) on suicidal plans. Model 2 showed no significant effect of self-esteem as a moderating variable for suicidal plans. Model 3 showed no significant effect of self-esteem, the moderating variable, on the relationships between the 3 predictors and the dependent variables.

### Factors influencing suicide attempts and the moderating effect of self-esteem

The results of the hierarchical moderated regression analysis of the effects of the 3 influencing factors on suicide attempts and the moderating effect of self-esteem are shown in [Table 5](#t5-jpmph-52-1-30){ref-type="table"}. Model 1 showed significant direct effects of the 3 influencing factors. Hostility (B=0.25, *p*\<0.01) had the most significant influence on suicide attempts. Happiness (B=-0.23, *p*\<0.01) had less significance than hostility, and depression (B=0.17, *p*\<0.05) had the least significance. Model 2 showed no significance of self-esteem as a moderating variable of these relationships. In model 3, the interaction between self-esteem and hostility (B=-0.16, *p*\<0.05) was significant, confirming the moderating effect of self-esteem.

The moderated regression equation used to create a graph to visualize the moderating effect of self-esteem on the relationship between hostility and suicide attempts is shown below:
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A graph of the moderating effect made using the above moderated regression equation is shown in [Figure S1](#SD1-jpmph-52-1-30){ref-type="supplementary-material"}. If the value of the moderating variable is low, the slope is near 0. However, as the value of the moderating variable increases, the slope becomes steeper. This shows the diminishing moderating effect of hostility on suicide attempts.

DISCUSSION
==========

The purpose of this study was to provide basic data to support preventive measures against youth suicide by assessing the direct effects of happiness, depression, and hostility on suicidality and the moderating effect of self-esteem on those relationships among middle-school students. The main findings are discussed below.

First, the results of the univariate analysis of the correlations between study variables showed a significant relationship between the influencing factors and the dependent variables. Namely, suicidal ideation, suicidal plans, and suicide attempts became more common as happiness decreased, whereas the opposite relationship was found for depression and hostility.

In the results of the univariate correlation analysis, it is noteworthy that suicide attempts---the nearest proxy variable for completed suicide---had a significant correlation with suicidal ideation and suicidal plans. Of particular note, suicidal plans showed the closest correlation with suicide attempts. Youth with experiences of suicidal ideation and suicidal plans had a higher likelihood of attempting suicide. These findings can be understood in a similar context to that of previous research results \[[@b26-jpmph-52-1-30],[@b27-jpmph-52-1-30]\] that showed more suicidal behaviors among youth who had previously attempted suicide and that more suicide attempts occurred among youth with extensive suicidal ideation. The findings of this study were also similar to those of a previous study that found that participants with experiences of suicidal ideation had a \>30 times greater risk of attempting suicide \[[@b10-jpmph-52-1-30]\].

Second, among the 3 influencing factors, depression and hostility showed significant direct effects on suicidal ideation; happiness and hostility showed significant direct effects on suicidal plans; and happiness, depression, and hostility showed significant direct effects on suicide attempts. It is noteworthy that hostility showed the strongest positive direct effect on the 3 dependent variables of suicidal ideation, suicidal plans, and suicide attempts.

Youth sometimes experience difficulties controlling their anger in conflicts or stressful situations and may show defiant or negative attitudes, since their cognitive and emotional development is not fully complete. Such hostility generally includes aggression. Titelman et al. \[[@b28-jpmph-52-1-30]\] asserted that suicide is a completion of an attack towards oneself by projecting aggressive transference.

Such hostility is a more serious risk factor for youth than for adults, and Gispert et al. \[[@b13-jpmph-52-1-30]\] asserted that anger and hostility are risk factors that are more closely related with youth suicide than depression. Domestic studies of youth have shown that factors related to hostility, including impulsivity, predicted the risk of suicide better than depression and despair \[[@b29-jpmph-52-1-30]\]. Impulsive and aggressive tendencies or behaviors, which are derived from hostility, are important predictive factors of suicidal behaviors among youth \[[@b12-jpmph-52-1-30]\].

The result that happiness had a significant negative influence on suicidal ideation is in accordance with previous findings \[[@b11-jpmph-52-1-30]\]. This result suggests that it is important to find and reduce triggering factors of suicidality, but also that making efforts to strengthen happiness would be another good way to diminish suicidality from the perspective of positive psychology.

Furthermore, depression had a significant influence on suicidal ideation and suicide attempts. However, the results of this study are distinct from those of previous research, in that the magnitude of the influence of depression was smaller than that of hostility and happiness, and depression showed no significant effects on suicidal plans. In previous studies, depression was found to be a frequent psychological problem among youth, and it is considered to be a risk factor that has a powerful influence on suicidal ideation among youth \[[@b8-jpmph-52-1-30],[@b9-jpmph-52-1-30],[@b11-jpmph-52-1-30], [@b23-jpmph-52-1-30]\]. Many studies have investigated the relationship between depression and suicidal ideation, but relatively few have explored the relationship of depression with suicidal plans or suicide attempts. Therefore, the relationship of depression with suicidal plans and suicide attempts should be thoroughly studied in the future.

Third, self-esteem showed a significant negative correlation with the dependent variables, including suicidal ideation, suicidal plans, and suicide attempts, in the univariate correlation analysis, but it showed no significant direct effect in the multiple regression analysis. However, self-esteem functioned as a moderator of the relationship between hostility, a strong influencing factor, and suicide attempts. The finding of our study that self-esteem had no direct effect on suicidal ideation, suicidal plans, or suicide attempts, but had a significant moderating effect on suicide attempts through its interaction with hostility, suggests that it is more valid to study self-esteem as a moderating variable than as an independent variable.

It should be taken into consideration that, as shown in [Tables 3](#t3-jpmph-52-1-30){ref-type="table"}-[](#t4-jpmph-52-1-30){ref-type="table"}[5](#t5-jpmph-52-1-30){ref-type="table"}, the regression analysis of model 2 showed no significance influence for self-esteem; however, model 3 in [Table 5](#t5-jpmph-52-1-30){ref-type="table"} showed that self-esteem had a significant positive influence, unlike what was theoretically predicted. This result shows that the added interactions in model 3 functioned as suppressor variables, increasing the regression coefficient value of the self-esteem variable, thereby increasing its statistical significance and changing the directionality of the relationship. The existence of suppression indicates that the simple effect of self-esteem was not significant \[[@b30-jpmph-52-1-30]\].

The result that self-esteem had no significant direct effect on suicidal ideation, suicidal plans, and suicide attempts is supported by some results from previous studies \[[@b16-jpmph-52-1-30],[@b31-jpmph-52-1-30]\]. However, other studies have shown that self-esteem is a direct risk factor, since lower self-esteem increased the possibility of suicidal ideation \[[@b5-jpmph-52-1-30],[@b15-jpmph-52-1-30],[@b32-jpmph-52-1-30]\]. These results regarding the direct effect of self-esteem on suicidal ideation are uncertain, and should further investigated in the future.

The finding of this study that self-esteem functioned as a moderator, reducing the influence of hostility on suicide attempts, is significant. Many studies have investigated the influence of hostility on youth suicide \[[@b14-jpmph-52-1-30],[@b29-jpmph-52-1-30],[@b33-jpmph-52-1-30]\], but none have simultaneously explored hostility and self-esteem. Previous research into the moderating or mediating effects of self-esteem has included studies of its interaction with stress \[[@b15-jpmph-52-1-30],[@b32-jpmph-52-1-30]\], a study on the influence of depression as a mediator on suicidal ideation \[[@b31-jpmph-52-1-30]\], and a study on self-esteem as a moderator of suicidal ideation among youth with experiences of abuse \[[@b16-jpmph-52-1-30]\].

The findings of the present study regarding the moderating effect of the interaction between self-esteem and hostility correspond with previous findings, including a study of low self-esteem as a contributor to crime and violence and as a cause of hostility and aggression targeting middle school students \[[@b34-jpmph-52-1-30]\]. Furthermore, an approximately 50% decrease in unruly behavior and verbal or physical aggression was found after implementing a self-esteem program in a school \[[@b35-jpmph-52-1-30]\]. Low self-esteem led to expressions of negative attitudes and aggression among youth, since they handled conflict situations inappropriately \[[@b33-jpmph-52-1-30]\]. In contrast, youth with high self-esteem thought of themselves as worthy people, hence reducing hostility; thus, self-esteem can function as a mechanism to reduce the risk of extreme behaviors such as suicide attempts. Furthermore, self-esteem is related to happiness in general. Therefore, it is expected to have some effect on suicide prevention. In consideration of the effects of self-esteem, multilateral intervention measures should be prepared to improve the self-esteem of youth as part of efforts to weaken the link between hostility and suicide attempts.

In summary, the results of this study suggest that active intervention measures, such as counseling, should be developed and used to reduce hostility among youth, considering the powerful influence of hostility on youth suicide. Furthermore, mental health programs should be implemented to increase happiness by targeting youth. For happiness, subjective judgements of how a person feels about his or her life are more important than objective standards, so interventions to improve mental health should be considered \[[@b10-jpmph-52-1-30]\]. Additionally, program development and implementation could be important intervention measures to improve self-esteem among youth.

For the interpretation and generalization of the results of this study, several limitations need to be considered. First, since the study targeted ordinary middle-school students, not a high-risk group, problems such as suicidal ideation, suicidal plans, and suicide attempts were not very prevalent. Second, this study was based on the analysis of data from a sample of middle-school students in Busan Metropolitan City, meaning that there is a limitation in the generalizability of the study results due to the risk of selection bias. Third, the suicide-related items in the questionnaire were designed to be simple, considering the characteristics of the study population of relatively young middle-school students. However, the measurement scale could be limited since the items for other variables were adopted from general-use measurement instruments. Fourth, this was a cross-sectional study, making it difficult to clearly validate the temporal relationship between the dependent variables and the influencing factors or moderating variables. Fifth, although the simple effect of self-esteem was not significant in this study, considering the suppression effect, the follow-up studies to verify the simple and moderating effect of self-esteem should be conducted for a clearer conclusion.

**CONFLICT OF INTEREST**

The authors have no conflicts of interest associated with the material presented in this paper..

SUPPLEMENTAL MATERIALS
======================

Supplementary materials are available at <https://www.jpmph.org/>.

###### 

Socio-demographic characteristics of the study population

  Characteristics        Categories   n (%)
  ---------------------- ------------ ------------
  Sex                    Male         127 (47.4)
                         Female       141 (52.6)
  Grade                  First        92 (34.3)
                         Second       58 (21.6)
                         Third        118 (44.0)
  Siblings               No           39 (14.5)
                         Yes          229 (85.4)
  School performance     Very low     12 (4.5)
                         Low          49 (18.3)
                         Middle       122 (45.5)
                         High         70 (26.1)
                         Very high    15 (5.6)
  Economic level         Very low     0 (0.0)
                         Low          14 (5.2)
                         Middle       161 (60.1)
                         High         83 (31.0)
                         Very high    10 (3.7)
  Religious activities   No           213 (79.5)
                         Yes          55 (20.5)
  Total                               268 (100)

###### 

Correlations between study variables

                      Happiness                                                   Depression                                                  Hostility                                                   Self-esteem                                                 Suicidal ideation                                          Suicidal plans
  ------------------- ----------------------------------------------------------- ----------------------------------------------------------- ----------------------------------------------------------- ----------------------------------------------------------- ---------------------------------------------------------- ----------------------------------------------------------
  Depression          -0.49^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                                                                                                                                                  
  Hostility           -0.38^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.55^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                                                                                       
  Self-esteem         0.61^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    -0.60^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   -0.36^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                          
  Suicidal ideation   -0.31^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.51^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    0.84^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    -0.34^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^                                                              
  Suicidal plans      -0.28^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.28^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    0.36^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    -0.18^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.24^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   
  Suicide attempts    -0.37^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.41^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    0.44^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^    -0.29^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.32^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^   0.68^[\*\*\*](#tfn1-jpmph-52-1-30){ref-type="table-fn"}^

*p*\<0.001.

###### 

Hierarchical regression analysis for suicidal ideation

                           Model 1                                                      Model 2                                                      Model 3                                                                                                                                                                              
  ------------------------ ------------------------------------------------------------ ------------------------------------------------------------ ----------------------------------------------------------- -------- ------- ------- ------ ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------
  Predictors               (constants)                                                  -0.32                                                        \-                                                          -0.96    0.34    -0.97   0.33   -0.15   \-      -0.37    0.71    -0.92   0.63    0.60    \-      0.37    0.72    -2.64   3.85
  Happiness                0.07                                                         0.04                                                         1.15                                                        0.25     -0.05   0.20    0.10   0.06    1.39    0.17     -0.04   0.24    0.03    0.02    0.11    0.92    -0.60   0.67    
  Depression               0.11                                                         0.09                                                         2.03                                                        0.04     0.00    0.22    0.09   0.07    1.52    0.13     -0.03   0.21    0.25    0.20    0.94    0.35    -0.28   0.78    
  Hostility                0.96                                                         0.81                                                         20.18                                                       \<0.01   0.86    1.05    0.96   0.81    20.18   \<0.01   0.86    1.05    0.54    0.46    2.21    0.03    0.06    1.01    
  Moderator                Self-esteem                                                                                                                                                                                                           -0.06   -0.04   -0.82    0.42    -0.21   0.09    -0.17   -0.10   -0.90   0.37    -0.53   0.20
  Interaction terms        Self-esteem×happiness                                                                                                                                                                                                                                                  -0.02   -0.03   -0.21   0.83    -0.18   0.15
  Self-esteem×depression                                                                                                                                                                                                                                                                  -0.04   -0.10   -0.58   0.56    -0.18   0.10    
  Self-esteem×hostility                                                                                                                                                                                                                                                                   -0.04   -0.10   -0.58   0.56    -0.18   0.10    
  Statistics               *R*^2^                                                       0.71                                                         0.71                                                        0.72                                                                                                                     
  *F*                      216.33^[\*\*\*](#tfn2-jpmph-52-1-30){ref-type="table-fn"}^   162.21^[\*\*\*](#tfn2-jpmph-52-1-30){ref-type="table-fn"}^   93.42^[\*\*\*](#tfn2-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                            
  ∆*R*^2^                  0.710                                                        0.001                                                        0.004                                                                                                                                                                                
  ∆*F*                     216.33^[\*\*\*](#tfn2-jpmph-52-1-30){ref-type="table-fn"}^   0.66                                                         1.20                                                                                                                                                                                 

CI, confidence interval; LL, lower limit; UL, upper limit.

*p*\<0.001.

###### 

Hierarchical regression analysis for suicidal plans

                           Model 1                                                     Model 2                                                     Model 3                                                                                                                                                                               
  ------------------------ ----------------------------------------------------------- ----------------------------------------------------------- ---------------------------------------------------------- -------- -------- ------- ------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------
  Predictors               (constants)                                                 1.49                                                        \-                                                         3.98     \<0.01   0.75    2.23    1.26    \-      2.82     0.01    0.38    2.13    2.79    \-      1.50    0.13    -0.87   6.45
  Happiness                -0.18                                                       -0.17                                                       -2.57                                                      0.01     -0.32    -0.04   -0.22   -0.20   -2.73   0.01     -0.37   -0.06   -0.60   -0.56   -1.64   0.10    -1.31   0.12    
  Depression               0.06                                                        0.07                                                        0.96                                                       0.34     -0.06    0.18    0.09    0.10    1.28    0.20     -0.05   0.22    -0.28   -0.34   -0.94   0.35    -0.88   0.31    
  Hostility                0.20                                                        0.26                                                        3.71                                                       \<0.01   0.09     0.30    0.20    0.25    3.68    \<0.01   0.09    0.30    0.60    0.77    0.03    0.03    0.06    1.14    
  Moderator                Self-esteem                                                                                                                                                                                                          0.08    0.08    0.98     0.33    -0.09   0.25    0.28    0.26    1.33    0.18    -0.13   0.69
  Interaction terms        Self-esteem×happiness                                                                                                                                                                                                                                                 -0.10   -0.29   -1.07   0.29    -0.28   0.08
  Self-esteem×depression                                                                                                                                                                                                                                                                 0.10    0.35    1.23    0.22    -0.06   0.26    
  Self-esteem×hostility                                                                                                                                                                                                                                                                  -0.11   -0.49   -1.53   0.13    -0.25   0.03    
  Statistics               *R*^2^                                                      0.17                                                        0.17                                                       0.18                                                                                                                       
  *F*                      16.93^[\*\*\*](#tfn3-jpmph-52-1-30){ref-type="table-fn"}^   12.93^[\*\*\*](#tfn3-jpmph-52-1-30){ref-type="table-fn"}^   8.06^[\*\*\*](#tfn3-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                              
  ∆*R*^2^                  0.160                                                       0.003                                                       0.010                                                                                                                                                                                 
  ∆*F*                     16.93^[\*\*\*](#tfn3-jpmph-52-1-30){ref-type="table-fn"}^   0.95                                                        1.48                                                                                                                                                                                  

CI, confidence interval; LL, lower limit; UL, upper limit.

*p*\<0.001.

###### 

Hierarchical regression analysis for suicide attempts

                           Model 1                                                     Model 2                                                     Model 3                                                                                                                                                                                
  ------------------------ ----------------------------------------------------------- ----------------------------------------------------------- ----------------------------------------------------------- -------- -------- ------- ------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------
  Predictors               (constants)                                                 1.36                                                        \-                                                          3.30     \<0.01   0.55    2.17    1.15    \-      2.35     0.02    0.19    2.12    1.68    \-      0.83    0.41    -2.29   5.66
  Happiness                -0.23                                                       -0.18                                                       -2.96                                                       \<0.01   -0.38    -0.08   -0.26   -0.21   -3.00   \<0.01   -0.43   -0.09   -0.69   -0.55   -1.75   0.08    -1.47   0.09    
  Depression               0.17                                                        0.17                                                        2.52                                                        0.01     0.04     0.30    0.19    0.20    2.62    0.01     0.05    0.34    0.13    0.13    0.38    0.70    -0.52   0.77    
  Hostility                0.25                                                        0.28                                                        4.32                                                        \<0.01   0.14     0.37    0.25    0.28    4.29    \<0.01   0.14    0.37    0.82    0.90    2.75    0.01    0.23    1.40    
  Moderator                Self-esteem                                                                                                                                                                                                           0.07    0.06    0.79     0.43    -0.11   0.26    0.62    0.50    2.74    0.01    0.18    1.07
  Interaction terms        Self-esteem×happiness                                                                                                                                                                                                                                                  -0.11   -0.27   -1.09   0.28    -0.31   0.09
  Self-esteem×depression                                                                                                                                                                                                                                                                  0.01    0.04    0.16    0.88    -0.16   0.19    
  Self-esteem×hostility                                                                                                                                                                                                                                                                   -0.16   -0.60   -2.02   0.05    -0.31   0.00    
  Statistics               *R*^2^                                                      0.26                                                        0.27                                                        0.30                                                                                                                       
  *F*                      31.11^[\*\*\*](#tfn5-jpmph-52-1-30){ref-type="table-fn"}^   23.45^[\*\*\*](#tfn5-jpmph-52-1-30){ref-type="table-fn"}^   15.37^[\*\*\*](#tfn5-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                              
  ∆*R*^2^                  0.260                                                       0.002                                                       0.030                                                                                                                                                                                  
  ∆*F*                     31.11^[\*\*\*](#tfn5-jpmph-52-1-30){ref-type="table-fn"}^   0.62                                                        3.64^[\*](#tfn4-jpmph-52-1-30){ref-type="table-fn"}^                                                                                                                                   

CI, confidence interval; LL, lower limit; UL, upper limit.

*p*\<0.05,

*p*\<0.001.
